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I, R OS ARIA CALDERARO 

domiciled c/o SAMA PATENTS - Via G.B. Morgagni 2 - MILANO, 
Italy, do hereby solemnly and sincerely declare: 

1. THAT, I am thoroughly familiar with both the English and 
Italian languages, and 

2. THAT the attached translation is a true translation into 
the English language of the certified copy of documents 
filed in the Italian Patent Office on April 21, 2000 

(No. MI2000 A 000902) 

in the name of auslhont S.p*A. 

I further declare that all statements made herein of my 
knowledge are true, arid that all statements made on 
information and belief are believed to be true and further 
that these statements were made with the knowledge that 
willful false statements and the like so made are punishable 
by fine or imprisonment or both under Section 1001 of Title 
18 of the united states Code and that such willful false 
statements may jeopardize the validity of the U.S. patent 
application or any patent issued therefrom. 

\.£hMMjQMri 



PACE 50/51 - RCVD AT 3/19/2004 4:37:42 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729308 * CSID: • DURATION (mm-ss): 23-58 



FROM KENYON & KENYON 



CFRI) 3. 19* 04 17:00/ST. 16:36/NO. 4864790022 P 



MINISTRY OF ^^^SSSSjSTpSS^SST 1 
GENERAL <»^3!E& 



Authentication of 
application for a pa 
No . KT20OO A 000902 



a copy of documents referring 
tent of the- industrial invention 



to the 



K is hereby <*gf*£"*£ n?°X2 

?he enclosed filing minutes. 



Rome, FEB. 2001 



Signed for the Director 
of the Department 

THE FIRST EXECUTIVE OFFICER 
Eng. A. R0NCACCI 



SEAL 



PACE 51/51 * RCVD AT 3/19/2004 4:37:42 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CS1D: * DURATION (mm-ss):23-58 



FROM KENYON & KENYON 



(FRI) 3.19*04 1 7 : 1 2/ST. 1 7 : 1 1/NO. 4864790023 P t 



I fc^KENYDN 

intellectual Property Law 



One Broadway 

New York, NY 10004-1050 

212.425.7200 

Fax2l2.425.528B 



Transmission 



From: 



Josephine Hardy for 
Paul Richter, Esq. 



Direct Dial: 212.908.6437 

Client/Matter: 2581/10 
Serial No.: 09/840,527 
Group No.: 162 J 



Date: March 19, 2004 

Fax: 212.425.5288 

Total number of pages: PP. 101-162 OF 162 

(excluding cover) 



Pfe/itse del iver to: 



Name 



Examiner 
Rosalynd A. Keys 



Company 



U.S. Patent and Trademark Office 



Fax 



703-872-9306 



Phone 



571-272-0639 



Comments:^ ^ ^ i?.v AMTNKR K FYS GROUP NUMBER 162 1 



THIS COURTESY COPY. 



, original will follow by □ Regular Mail □ Overnight Delivery 

w & _ ^ :„ ^U^t tn the attC 



□ Hand Delivery 



^ ^ nirfll.nl follow Onsmal ^ l' ™<™°y " "~ , „~ r -- y— ~ r""— 

at our cost Thank you. 



677626 V1 



New York Washington, DC Silicon Valley vr^.Mi^cafn 



PACE 1/63 * RCVD AT 3/19)2004 5:12:19 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/2 * DNIS:8729306 * CSID: * DURATION (mm-ss): 27-00 



FROM KENYON & KEKYON 



(FRI ) 3. 1 9* 04 17:1 2/ST. 17:1 1/NO. 4 8647900 23 P 2 

r0 THE MINISTRY OMNO^THY.COMN _ - 

Implication POR 1N0U5>*1> L 



»■ appucantu) x rwr\ir n9rr 5 - p '^ 




i. PRIORITY: 

country 

. , Airr HOR<ZEOCULTUK6C=NT RE r 



I. .SPECIAL MOTES 




^^TON ATTACHED:^ c . ie , 10 „ 0 «.3^ — ~ . 

. * ■ - V— , /reference to K eneral power 

CO £TJ? ^ItMfdOCURt 



. , 2 I «S/ 

A £5,Y*S/NO 



a«i*' ~ (15 




THi 0«Ll<5AT€ 



PACE 2/63 * RCVD AT 3/19/2004 5:12:19 PM [Eastern Standard Time] * SVR:USPT 6-EFXRF-1/2 * DNIS:8729306 * CSID: * DURATION (mm-ss): 27-00 



FROM KENYON St KENYON 



(FRI) 3. 19' 04 1 7 : 1 3/ST. 1 7 : 1 1/NO. 4864790023 P 3 



FLUOROVlSnri.l2THERS 



^ POX.WB8 OBTAINABLE thkrbfrow 



ABSTRACT 

• t- he formula C FX=cxoCF a OR, wherein R 
Fluorovinylethers having the formui 

J . c .c iinea, <P— °" ^ — 

9r ° UP ' lorn one « «~ o^en -n . i. 

containing from one 

4 from 1 to 2 atoms, equal or different, 
contain from homopoly mers or 

ene fonowing: H. CI. Br. I, X - ». . 

• w -sr, a said fluorovinylethers wxcn 
polymers obtainable polymery said 

at least another polymerizable monomer. 
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^ Italian nationality, with head ore* 
AUSIMONT S.p.A., of Italian n 

Piazzetta Maurilio Bossi, 3. 
Milano, Piazzetua 



***** 



to fluorovinylethers, the 

T ne present invention relates 

the polymers obtainable 
process for preparing then, and the P Y* 



" erefr0m ' to wn that perfluoroal^ylvinylethers are 

It is well Known that pe 

^ tar the olefin copolymerizatxon, 
u aed as monomers for cne 
generally vtnyl idene fluoride, 

•<M^llv tetrafluoroethylene, vinyl 
specif icaiiy ten- 

<r*TFE) hexafluoropropene. The 
chlorotrif luoroethylene (CTFE) , 

of perfluoroalkylvinylethers in 
introduction of small amounts of per 

■^lies a higher polymer processabxlxty 
plastotneric polymers implies a n g 

^ M The introduction of high 
and better hot mechanical properties . The 

< i Khars' in cross linkable fluoropol- 
— - Perfluorov^ylethers _ ^ 

implies elastomeric oroperties at 

f luorinated rubbers - serial 

The need .as * elt, in the urinated polymeric - i 
f le id to produce both piasters having good properties at 

and elastomers having improved properties 
high temperatures, and elasto _ 

•„„ onlv one fluorovmylether. 
at low temperatures by using only on 

a *r low temperatures can generally be 
Such properties at low temp 

. >. ^ alass transition temperature Tg. 
jessed by the glass 

Furthermore the need was felt to ha 
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>. h«, s low content o£ COF end 
or crystalline (co) polymers having low 

r iowet Tg allo „ s 

poly-re having a h l9 her therma 

co have elastceric polymer, which can be 

eratures an, there.ore to have — 

o£ the above 

. wider use ^ f mu st have a hi 9 h 

mentioned properties, zx 

. capability to modi.y the base backbone propert.es. 

unitary capability oonloMm ers both in 

well as high reactivity to be used 

.„ in elastomeric fluoropolymers . It 

r;.r. :. - — — - — - ,-r: 

w ^ n f steps. Preferably it 
™ having a limited number of steps 
processes having « 

v. mailable a continuous process for 
would be desirable to have available 

preparing said vinylethers . 

" To live the abjudicated technical problem. «~~- 
uylethers havin 9 di t£ eren t structural • properties . have ~ 

^r- art However from the prxor art. 
proposed in the prior art. ho 

various unsolved problems result 
hereinafter described, various 

blether synthesis and in tne 
evident in the per fluorovinyl ether yn 

. o£ the correspond!* polymers having 
preparation of tne 

• the above mentioned properties, 

combination o, . the ' Reparation C 

Patent USP 3,132,123 

the corresponding homopolymers 
perfluoroalkylvinylethers, of the P 

t^t-r are obtained under 
i^r-s with TFE. Homopolymers are 
and copolymers wicn 
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p „es - -oo t _ 

vlny l» th er <*MVB> no^opoly-r is an ela^er. 

rePOrte3 ' £ ch e described vinyleO«c is the fol- 

The general formula of Che descn 



lowing : 

CF 2 =CFOR% 



* ein R° is a perf™^ raaicai preferably fro. X « 

w .torn* A process for preparing these v 
5 Carb ° ; T P a t L - 3.*— —in t h e starcin 9 
^ ■ an. pyroli-d — " 

the presence of sox 

patent USP 3,450,684 

formula ; * 

CP 1 -CFO(CF,CPI£'0) „.CF,CF,X' 

wherem X - F. reported. 

^ alas> by ov polymerization are r v 
Mso homopolymers obtained by i0teria ed by 

^ e^lified c*o«— «« charactered 

properties at low temperatures. copolyffler i- 

Patenc «. i. «..•»« M ~ . . ^ 

^ o with tfe, showing that tne 
M tion of perf luorovinylethers ■ 

o£ -CO* aoylfluoride end groups makes 
presence of CO* ^ ^ o£ . p 

unstable. «. same phenomenon was already 
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3, 085, 083 in the perf luorovinylether polymerization systems in 
solvent . 

Patent USP 3,8X7,960 relates to the preparation ancT 
polymerization of perf luorovinylether . having the formula 

CF 3 0 (CF 2 0) n .CF 2 CF J OCF=CF 1 
wherein n« can range from l to 5. The compound synthesis is 
complex, it requires three steps. The preparation of the 
starting compound cf,o (CF 2 o) „.CF 2 c (O) F is carried out by 
oxidation at low temperature in the presence of u.v. 
radiations; besides the condensation with HFPO 
(hexaf luoropropenoxide) and the subsequent alkaline pyrolisis 
is necessary. No data on the above indicated properties are 
reported, with regard to this see patent application 

USP 5,910,552. 

Patent USP 3.89 f ,179 relates to the separation of 
primary" isomers of perf luorovinylether s, for example of 
CF3CF 2 CF 2 OCF=CF 2 from the corresponding less stable "secondary" 
isomers CF 3 - (CP,) CFOCF=CF a . The latter are undesired 

products as regards both the polymer preparation and the poor 
properties of the obtained polymers. 

Patent USP 4,340,750 relates to the preparation of 
perf luorovinylethers having the formula 

CF 2 =CFOCF 2 R° t X* 

wherein R% is a perf luoroalkyl optionally containing 
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x'-H CI Br, F i C00R-, CONR'R' wherein R° is a C^, 
oxygen, x =H, lx, ^ 

» r alkyl group. In tne 
*r,rt R' represents H or a C^C^ aiKyi a 
alkyl group and R rep*«= 

„„«, an acylfluoride together with 
preparation of these compounds an acyx 

iodine an, tetra.iuoroethyiene is used, avoiding the 

scep o £ th. acy 1£ l»oride MBiCB C ° meS fr ° m 

m o*ide by a deiodofluorination reaction, 
perfluoro-propene epoxide, oy 

which taxes pl»« » ich 10W yiel<3S ' " . 

Pa tent USP «.«7...3 reia.es to the preparation 
£luo roei*eto m eric copoiymers using perUuorovinyiethers having 
the formula: 

CF^CFCOCF^FY^OX* 

A v°-F CI CF 3 , H; X 3 can be 

wherein n° ranges from 

r r cj-hvdroperfluoroalkyi group, 
C -c perfluoroalkyl group, 0,-03 o> nyar p 

1 1 ^^oroalkyl group. The polymer has a content 

c -C, u-chloroperf luoroalKyj- a* v 

1 , -i c t-<-> by moles. 

of fl „orovinyleth.r units ranging from M to 

• flt low tetrperatures 
These vinyiethers give copolymers *lob _ 

v. ~ « f the above tuent i oned 
have Better properties than those of ^ 
• Tethers PVB (perfluoroprcpyivinylether) and MVE 
perfluorovinylethers fva \y 

. t it is disclosed that in order to have 
type, m the patent it is aiso 

flranire th e presence of at least 
good properties at low temperature, the p 

L ether bonds in the side chain accent to the a— bond 
io retired, rurtbermore fro. the patent it resets that or 

a it is difficult to purify the 
n o values higher than 4 it is a 

a nd the effect on the decrease of the polymer T 9 is 

monomers and tne eue^ 
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lower ! Besides the reactivity of the described vinylethers is 
very low and it is difficult to obtain polymers having a high 
molecular weight able to give good elastomeric properties. A 
TFB/perf luorovinylether copolymer <»•-*> 73/27 % by moles with 
Tg of -320C is exemplified. However the polymer is obtained 
6with very long reaction times (96 hours of polymerization) . 

Patent EP 130,052 describes the perf luorovinylpoly ether 
(PVPE) polymerization which leads to amorphous perfluoropo- 
lymers with a T g ranging from -15 to -10CC. The described 
polymers have T g values reaching up to -76"C; the further T g 
decrease is obtained by using perf luoropoly ethers as 
plasticizers. in the patent copolymers and terpolymers of TFE 
and MVE with vinylethers (PVPE) having the formula 

CP 2 =CF0 (CP 2 CF (CF,) O) „-R° £ . 
are described, whereip ranges from 3 to 30 and *V is a 
perfluoroalfcyl group. Due 'to purification difficulties, the 
used vinylethers are vinylether mixtures with different n~ 
values. According to said patent the most evident effect on 
the T g decrease is shown when n" is equal to or higher than 3, 
preferably higher than 4. According to the polymerization 
examples described in said patent the final mass of the 
polymer, besides the hot and under vacuum treatment, must then 
be washed with f reon«> tf in order to remove all the unreacted 
monomer (PVPB) . From the Examples it results that the 
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[eacti v ity o £ .11 the described monomers - P«~- 

pacent USP 4 ; 819 .,.» relates to the preparation of new 
intermediates f« - £ luorovinyiether steels. -cording to 

, h e patent the vinyiether synthesis " > « " 

^ _ aBi lv decarboxylate . For its 
intermediate able to more easily 

preparation f luoroepoxide* of formula: 

X>CF 2 -CF- CF a wherein X 3 = Cl, Br 



\ / 
o 



are used. 



isea . , 
Pecent 0» ~««~ copolymeri^on o. 

vdf with vinylethers having the formula: 

CF a =CF0X 4 

. • » c C oxyperfluoroalKyl radical containing from 
wherein X* is a C,-C, oxyper „„ nr *. 

roms The obtained polymers are not perf luon 
1 to 3 oxygen atoms . The odw 

nat ed and show a poor stability to alcohol.. 

Patent „SP «.7««.«- «latea to -the polymerisation 

with TFS an. iow per £ l»oroprope„e percentage in 
0 rder to increase the mechanical properties o £ tne obtained 

^TaL » »3..7» "lates to the preparation o £ 
per.luorinated copolymers by using direct ruination o £ 
partial* "-mated copolymers. M ore reactive partly 
urinated monomers are used, subbing then the obtained 
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polyps to fluorination with elemental The 
fluorination step ^ir e s a supplementary process unit, 
hesides in this step electa! fluorine is use., *i* is a 
highly oxidising gas. with the consent precautions 
connected to its use.. Besides in the patent it is stated that 
in order not to compromise the fluorination reaction and the 
properties of the obtained polymer, using the invention 
process the percent.se of th. co»,nomer in the polymer cannot 

exceed 50% by moles. 

Patent USP 5.«..«oi reports the preparation of 
perfluorinated rubbers having a low Tg, by the use of high 
viscosity perfluoropolyethers as plasticisers of 
p.rfluorinated rubbers (TFE/MVB copolymers, . However during 
the use perf luoropoly- 

ether bieeds ta*e plac f - This is true especially for the ». 
having a low molecular weight (low viscosity) , in said patent, 
therefore, the high viscosity PFPE use is suggested, and 
therefore the low viscosity .» »st previously be removed 

from these last, 

Patent USP relates to the preparation of 

P erfluoro*l*ylvinylethers by fluorination with elemental 
fluorine of hydrof luorochloroethers and subsequent 

dechlorination. 

Patent USP =.401,618 relates to the prepartion of 

(Af 2273/031. CA> 
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perfluorovinylethers of formula: 

R» e (OCF a CP a CP a )^-OCF=CP, 

• R > is a C.-C perfluoroalKyl radical and is an 
(wherein R t is a ^-i ^ 3 f 

inteser — g ^ x to « - - - — — 

- - ~— ° ut by is 

6te ps. s o.e of which -e very low V— - — - l " 

P The reactivity of said 
a p.rfluorination with elemental F,. The 

perfluorovinylethers is anyhow low. 

AS ic is Shown fro™ the above prior art. the perfluo- 
rovmylether synthesis generally involves a 

with low yields (US , 3..,^- -..SO,.,.- - - 
Ml fictions to remove undesired isomer, 
a „d the need to control the undesired hydro.enated hy-P-duct 
(us , ,.,„..«,. *lte,«atlvely. in the synthesis stance. 
acting as intermediates, which are suitably prepa-i - 
„hlch allow to eliminate said drawls . 
4,515.989) , are used. 

^eher^re in som. cases the vinylether preparation 
retires the f urination with eiemental fluorine of partially 
Urinated lht.rm.diat.. « — " ^ 

eynthesis and low reactivity P-lems of the perfluorovinyl- 

<= r^tially fluorinated polymers (ep 
ethers, perf luorination of partially 

338,755) is suggested. 
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othe r P ro b xems shown in the P~~ «. — - - ~ 
reactivity of the perfX—ethers. — ■ ^ 

=rv of the unreacted monomers from the 
necessary the recovery ^ ^ ^ 

reaction raw promts » ' 

fixity prohXems for the poXymers havrn, 

, t- can be furtherly transformed by 

suit able reactants in order to increase the 

fluorinated polymer (BP 178,935) . 

• -, hk-y-b are used to confer to the 
Perfluorooxyallcylvinylethers are 

B pecifi=aXXy to Xower the copoXymer 3 xas= 

temperature. forming the 

By increasing, the perf XuorooxyaXKyX nnxts form 

nt- the t of the correspon- 
side per £ Xuoroo,cyaX*yX suhstituent. the T. 

ai „ g ohtainahXe a^ua copoXymers decrease.. *ut 

■ ■ «tivity arastioaXXy decreases, 
same time the vinyXether realty 

^ tM probiems previoueXy shown for th 
making more evident tne v 

ery of the unreacted monomer from the polymerisation 
recovery of 4 , 487 ,903 - » 

raw products or from the polymer itself 

wnere the monomer cannot be 
052) m some cases, where 

, «tri OT ing under vacuum, more 
.otnnletely removed by simple stripping 

completely fluofi nated solvents 

washings must then be carried out w 

f or completely eliminating the unreal vinylethers f~m 
polymeric mass- 
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/lvynrT? v j « used as comonomer 
The perfluoromethylvinylether (MVB) x. used 

in piastre -a. at hi g her 

als o in f luoropolymers. x. particular in patent BP 

.. „„ « 3 274 mve is polymerized with TFB in the 
633,257 and BP 633.274 

of PVE or dioxoles to obtain 

presence of snail amounts o£ PVE 

polymers with improved flex life. 

The amorphous copolymers of « with perfluoromethyl- 
vinylether have a ». around .-c or slightly lower ,«a S *orni*. 
„ e t al "BCO-006 Pluoroelastomer - A high perforce en- 
gineering material-. ,c. Plast Bng. Tech. Pao. <x,«> . ... 



G75-7) 



> - - 

larp{ , value of the MVB homopolymer is or 
The T g extrapolated value 

-, sci -Phys., Bl(4). 815-830, Dec. 
about -s*C (J. Macrotnol. Sci. Phys 



1967) . 



c 235 074 there is described 
in patents USP 5,2,96,617 and 5,235.074 

t he hypofluorite ».<-,; reactivity' toward, unsaturated 
products, which contemporaneously leads to the formation of 
che dioxolane derivative and to the fluctuation compound of 
the olefin itself. X» patent BP «e3. 18 l there is descried the 
CP,<0P>, reactivity towards olefins which leads to the 
formation of linear reaction compounds hetween one hypofluo- 
rlte molecule and two molecules of the same olefin, for the 

preparation of symmetric dienes. 

,.,.„,„ and unexpectedly found 
The Applicant has surprisingly and exp 
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that it is f u ai fluoro- 

, nafl . er by using special 
= « described hereinafter, »y 
problem as descr hetizab ie and 

^•^v, are furthermore easny *y 
vinylethers, which are 

. tov a continuous process, 

obtainable by a luorovi nylethers 
object of the present invention 

of general formula: 

CFX=CXOCP a OR (I) 

. Bl . . c .c, .in.-. — * « C '- C ' CyC " C lPer> £1U " 
oroalXyl group. °r ' ' wllen 

alVvl or fluorooxyalfcyl group as above 
R is a fluoroalKyl diffe ren t , selected 

, <=^ m i to 2 atoms, equal or dit« 
can contain from 1 to * 

f rom the following: H, CI, Br, I ; 



X « F, H. 

• of general formula: 

The fluorovinyletUiers or g 

CTX=CxbCF I OCP a CF 1 Y 

^- ^ =,r-e oref erred among 
■ - . , OCF,; X as above defined, are pre 
wherein y = f, u^-r,, 

the compounds of formula U) . 

T *e perfluorovinylethers of formula: 

CF 4 =CFOCF 2 OCF 3 CF 3 Y d«) 

".4 ~* are further ly preferred- For. 
wherein * is as above defined, are . 
e^le the perf—ylether having the formula. 

CF^CFOCFjOCFjCF, < IV > 

can be mentioned. 
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surprlsin91y , «- — — — - che inv ; nci ;; e 

Known vinylethers. attrlb uted to the 

Th e ofctainabXe advantages can be 
OCF o- unit direct bonnd » the ethviene unsaturate. 

.... « eM » ce o£ the (-OCF.O-) unit 
invention is connected to the presence 

„<™ The TQ lowering xs surpri 
dire ctly bound to the u-aturatxon. Tg 

• n alv so evident: to be defined a primary effect- 
singly so e invention with two 

ln fact if che vinylether of the xnven 

oxyg en atoms is used: 

CF.-CF-O-CF.-O-CF.CF, (MOVE 1) 

• n Mr iv higher with respect to the PVB 
the Tg lowering is clearly hxg 

CF a »CF-0-CF a C*,CF, (PVB) 

-^Hral formula, but 
■ to ctie vinylether paving the same empirical 
and to the vr y Afferent position and 

witn the second oxygen atom xn a 

. - M the characteristic unit <-oc*o-> 
without showing the cnaxa 

CF^CF-O-CF^-O-CF, <3-W») 

. notice that with respect to mvb 
it is surprising to notice tnat 

CF,=»CF-0-CF, 

the vinviether does not gi ve anv advance as ^ds 

verv -~ the vinvXethers o £ the i— 
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(MOVE) . 



it ,as S u^— — — «~ «- — 

i ^ — - — — : t:;;;r 

. -o roF which cause instability- 
reducing the rearrangements to COF whi 

^= „<» the invention can be 
The advantages of the polymers of the 

summarized as follows: ™- et3a re 
• -v of the new monomers allows to prepare 
The reactivity of the 

* ina a high MW (molecular weight) with a 
copolymers having a nign 

, oarboxvlic groups or derivatives 
very low content of carboxylic 

v, as C(0)F, -COO-- The carboxylic group 
thereof such as -C(0)r, 

i«n« with TFB has resulted of about 
content in the copolymer with T 

v. i-hat of a copolymer prepared under 
10 times lower than that of a P 

»»,r using perf luoropropylvinylether 
the same conditions but using p 

•. q .wb (see the Examples) - as 
(PVB) instead of S l-orovinylethers (s 

of a lower content of carboxylic 
said, the presence of a lo 

groups, or of the corresponding dative, (amides, 
e8 ters, etc, allows to obtain more stable polymers. 
The reactivity of the monomers ob.ect of the invention 
surp risin g ly i~ the homopolymerisation B^les, 

« f luorovinylethers ob.ect « «- -ention can be used 
hot h in plastomeric (per) f luoropolymers 
as cotnonomers both in pi* 

, . in elastomeric 

(containing crystalline domains) and 

ivmers To obtain plastomeric polymers the 
(per) f luoropolymers. io 
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c Q invention must be such 
amount o£ the vinylether of the xnven«o 

co !ead to the formation of crystalline domains, 
generally . 10* by -1- ~ — 

t he amount of the vinylether of the invention must he 
such to lead to the disappearance of the crystalline 

amount of the vinylether of the invention which re 
required for obtaining said results. 

. „f the vinylether for obtaining 
Generally the amount of the « y 

4. higher than 10% by moles, 
amorphous polymers is higher 

Higher, xn the case of copolymers having a high content 

the properties at low temperature 
of vinylether monomer, the prof 

tT , o£ the polymers object of the invention result 
olrxy better wi«v respect both to copoXymers having the 

™t-' (see the Examples) and also, 
same MVE content (see t 

to copolymers where the 

surprisingly, with respect to cop y» 

perfluoro.inylether, the oxygen atoms heing ec^al, does 
not show the -OCF,0- group directly — d to the 

• rhe case of the CF a =CFOCF 2 CF a OCF, (0- 
unsaturation. as in the case or 

PDB) (see the Examples) . 
. The ir use in the poxymerisation reactions with f luoroo- 
lefins allows to substantially and contemporaneously 
reduce two important disadvantages of Che prior art, the 
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recovery c, the -reacted "* * ^ 

stability - » «- - — " 7 e 

t . on as hereinafter illustrated, -heists » '*« 
^vent.on. as ^ a concinuous plant „ 

their preparation is came 

f -tens Furthermore the used 
. limited number of steps. 

J^s are cheap. ^ ««— - "» ~ - — 

be mentioned: 

CF (OF) CF,=CF„ CF 2 =CFOCF 3 , CHC1-CFC1, CKCl=CFCl. 
CF 2 (OF)„ CF, and other olefins. 

CF-CFCl. CF a =CFH, CF,=CH a , CHCl-CH^ 

, t ant. is specified in the synthesis 

Tlie use of cnese 

. lofherg of the invention, 
process of the v-ylethers ^ 

Polymers. homopoly^rs. copolymers 

. M ^ fiuorovinylethers of general formula «x, 
polymerizing the x-l« 

^t, =»*- least another tnonomer. 
lIV ) with at least rontain ' ing the vinylether of 

with copolymer, a polymer containing 

^ more comonomers, is meant, 
the invention and one or more 

with comonomers. fxuorinated compounds 

v. „ r-c optionally containing 
one ^eri-ble double bond C-C, 

hydros and/or chlorine and/or brom.no and/or 

wot^irablY Ttteant, 
oxygen, are preferaoxy 1vmerize d are non 

nnmer8 W hich can be copolymerizea a 
Optional comonomers wnic 
plated .-.olefins, such as ethylene, propylene, isobut 



ylene . 
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Among the usable cotnonotners the following can be 
mentioned: 

C-C perf luoroolef ins, such as tetraf luoroethylene (tfe) , 

hexafluoropropene (HFP) , hexaf luoroisobutene; 

C-C hydrogenated f luoroolef ins, such as vinyl fluoride 

(V F). vinylidene fluoride (vdf) , trif luoroethylene. 

ch 2 =CH-R% perfluoroalkylethylenes, wherein R% is a C.-C, 

perf luoroalkyl ; 

C,-C. cnloro- and/or bro.no- and/or iodo-f luoroolef ins, 
s Lh as chlorotrifluoroethylene (CTFK) and bromotri- 

f luoroethylene ; 
. CF,=CF0R> e <per)fluoroal*ylvinyle t *er S (PAVB) , wherin 

is a c-C <per)fluoroalKyl, for exanple trif luoron^yl , 
bromodifluoromethyl or heptaf luoropropyl ; 
_ cf 3 =CFOX- (perVfluoro-oxyalkylvinylethers, wherein x" is: 
a C-C» alKyl, or "a C x -C 12 oxyaUcyl, or a C,-C ia 
< P er) f luorooxyallcyl having one or more ether groups, for 
example perf luoro-2-propoxy-propyl . 
- sulphonic — s having tbe structure 

wherein X> - CF a CF„ CF,CF a CF„ CF,CF <CF 2 x«> wherein X' = F, 



CI, Br 



r 

rae process for preparing f iuorinated polyps according 
to the present invention can be carried out by polarization 
in organic solvent as described in »SP 4. 00* and 
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herein incorporate* W «™ The organic 

solvent i= selected C °^ l3in9 
OlorofXuorocarhons. perfluoropolyethers. hydrof luorocarfcons 

and hydrofluoroethers. 

Th e process for preparing the powers of the present 
invention can he carried out also by polarisation in ao^eous 
elision according to veil Known *ethod S in the prior art. in 
tne presence of a radical initiator. This can *e selected for 
inorganic peroxides ,for e«^le airline *.tal 
or a^oniun, persulphate*, perphosphates. perorates or 

,. nn! , nv in combination wich ferrous, 
percarbonatea) , optionally in 

i ver salts or of other easily oxidizable metals; 
cuprous or silver salts, w 

organic peroxides — 1.. disuccinylperoxide, terhutyl- 

nydroperoxide. diteroutylperoxlde, ; azoc^ounds (see^a.S- 
18 ,. M and herein incorporated *y reference,. 

It is also possible to use organic or inorganic redox system 
^ as a^niu- persulphate/sodiu-n sulphite. hydrogen 
peroxide/aminoiminotnethansulphinic acid . 

in the reaction medium also surfactants of various type 

v^>, ehP fiuorinated surfactants 
are usually present, anong which the fluor 



of formula : 



are particularly preferred, wherein *. is a C.-C. (per.fluoro- 
alfcyl chain or a <per, f luoropolyoxyal-cyl chain. T is -COO - or 
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so - k* i. selected *re«, T. - alKaline .netal ion. 

_ t„e „ t — — 

Iperlfln o OT o 1OT » ended with one or »r. carfco^c 

groups, etc. can be mentioned. 

Buring t„e polarisation. *no»n iodinated cnain transfer 
agents can *e added to tne reaction mediu,. « is also pos- 
sibl e to use as enain transfer agents al.aline or eartfc- 
alfcaiine —1 iodides and/or fcrcides. according to -at 

, tt*p 5 173 553, herein incorporated by 
described in patent "SP 5,173,» 

reference. . 

anenrs ar e mentioned in patent USP 
Other chain transfer agents are 

4,766.190, herein incorporated by reference. 

Th e crosslink process of the amorphous poly— of «» 
present invention can be carried out according to well Known 
methods in the prior,art. When, for example, one of the 
_ers is vinylidene fluoride or vinyl fluoride, curing 
can be carried out with polyamines or aromatic polyol* i- «- 
presence of suitable catalysts (access) as described in 

tTCP 4 259 463; when the monomer is 
patents USP 3,876,654, USP 4,259.4b 

=n v uses the addition in amounts 
perfiluorinated, one generally uses tne 

_ al to 3% of a comonomer having a reactive 
lower than or equal to J* 

si te £ or»ed. tor e^le. »y Br. X. «, OC.P, =— -Herein * 
described in « wnen t„e poller contains Br or I. 
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. cuie a in «» presence ot a pe^ide or of . ' 

und as described m US ' 

^ - - inyleth :;;; : 

„. rt n of the hypofluorite with a flu 
^.^s the initial reaction of the nyp 
comprises th interm ediate 

^ nlo fin of formula RA<>CR,R. co 9 
orinated olefin or i ^action of 

. te p-CR^-CR^-OC^OF, the subsequent reactxo 
hypofluonte F C Rl R a form ula 
^ ..y, a second fluorinated olefin 

rrr-- * — — — — -.- — — ~ 



eCherS " „ o£ che synthesis is the following: 

The general scheme of che syn 

F dehalogen./ 

-» 

c) F -cR 1 R a -CR,R«-0CF 3 0-C a R s R s -C 1 R7R.-F " } dehy drohalogen . 

C FX=»CXOCF a OR (I> 

m this synthesis scheme: _ 

wit h reference to the formula of the compound <VXX) 
R R ., equal or di^erent. are H. *, 

fl H' Cl under the following 
equal or different are H, 

(1) when the final reaction is a 
conditions: U> WIlt: 
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Cl (2) « hen the final 

dehalogenation Ra. r j 

rrac ,o„ is a dehydrohalooenation one of the «- 
R,, R„ *• a « ' 

• * r c linear or branched 
p , or one o£ them is a c,-c. m 

™- a C.-c. linear or 
perfluoroalkyl group, or a c, . 

.ranched perf morooxyalKyl 9 ro. P contains 
£tom one t o three oxygen .to., or R, and 

^ a r -C cycle perf luoroallcyi 
with C 2 and C 1 a C B C, cy 

group ; 

* r hG radicals is a C 2 -C 4 linear 

when one of ttie K * 

^ r- -r linear or 
or branched f luoroallcyi. or a C C 1 

WB ,u vl . aroup containing from 
branched f luorooxyalkyl group 

on e to<three o^en atoms, one or two of the 

nders. eo^al to or different from each other. 

« r\ Br iodine; when the 
ar selected from H, Cl, Br, 

^ _ „ -I Br , iodine 
BU bstit»ents selected from H. cl, 

•—h linked to the same car- 
are two, they are both llnRea 
^ atom, when R. and R,. or R. and R.. are lin- 
ked each other to form with C and c* 
cyo le fluoroalkyV graup. one of the » **** 



(A» 2273/031- O) 



PACE 24/63 * RCVD AT 3/19/2004 5:12:19 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/2 - DNIS:8729306 * CSID: * DURATION (mm-ss): 27-00 



FROM KENVON & KENYON 



(FRI) 3. 19' 04 1 7 : 22/ST. 1 7 : 1 1/NO. 4864790023 P 25 



23 

is selected from H, Cl, Br, Iodine, 
the fluoroalkene used in the reaction a) is replaceable 
with that of the subsequent reaction b) ; in this case the 
meanings defined for the substituents of the group, 
and respectively of the R.-R. group, are interchangeable 
each other, with the proviso that the position of each 
radical of each of the two groups and R.-R. "ith 

respect to -OCF a O- on the chain of the intermediate 
compound (VII), is the same which is occupied if the 
synthesis takes place according to the above reported 
scheme and the two olefins each react in the considered 
steps . 

\ „f t-hP above illustrated scheme 
in the first reaction a) of the above 

. lnu rv (OF> suitably diluted with an inert 
a hypofluorite gas flow CF 2 (OF) 2 , suic* y 

£lui a, =o— into contact, in . suitable reactor equipped 
with outlet, on the bottom" of the same' (first reactor,, with 
. flow formed by the olefin, optionally diluted in 

an inert fluid, to allow the chemical reaction a> with 
formation of the intermediate hypofluorite (VI, . To favour the 
reaction stoichiometry, the reactants -»t be introduced into 
the reactor in an approximately unitary molar ratio, or with 
an excess of CP, (OF,,. The residence time of the mixture in the 
reactor can range from few hundredths of second up to about 
UO seconds depending on the olefin reactivity, the reaction 
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te^erature an, the presence - 0*10-1 reason solvents. 
T ne reaction te^erature can range fro. -40- to -U.-C. 

preferably from -80- to -130-C. 

xhe co^ound <vl> usually is not separate* fro- the re- 

_ i n a continuous way 

action rav product and it is transferred 

to the sequent reaction described in step b> . 

The nature of the products covins out f«- the first 

r eactor can be heated at roo* te^rature before beino fed 

into the second reactor. 

In the second reaction b> the second olefin R^C^R. 
pure or in solution, reacts with the product obtained in the 
first reaction with formation of compound (VII) . 

Th e olefin can be fed in a continuous way, so as to main- 
tain its concentration constant in the reactor. The 

^ t-he reaction to) can range from -20° to - ±*o°c. 
temperature of the reaction ^; 

crt o «-„ ioO<»C The olefin concentration is 
preferably from -50" to -100 c. 

to 0 OiM, preferably the concentration 
higher than or equal to o.u""> v 

rvr-^erablv also the pure compound can 
is higher than 3M, more preferably ax 

be used. 

The solvents used in steps a, and b, are perfluorinated 
OI chlorohydrofluorinated solvents or hydrof luorocarbons. 
^les of said solvents are-. CK,C1„ =*<=!,. CK.CH,. CC*cr,. 

CF,CC1 2 H, CF,CF 2 C1. 

In the reaction =) the co^ound CVXX, . dependents on the ole- 
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, „ after distillation from the re- 

fins used in steps a) and b) , af . n or to ae- 

„ t is subjected to dechlorinatxon or to de 
action raw product, is sud] 

action . of formula (1) - 

to obtain the «^ 

This last step can be carried out by usxng 

art The suitable selection of the 
described in the prior art. T 

w to R in the two olefins used xn the 
substituents from to 

gynt hesis allows to obtain the vinylethers of 

invention. ceSS wherein a 
^her object of the invention xs a proce 

. la XX C(OF), wherein X, and X, equal or 

hyp ofluorite of formula X^CCO ^ 

« e F CF„ and two fluoroalkenes of 

diff erent are F. ^c-CR*R\. wherein R\-*\ 

respectively ^ 1 2 _ w 

e H CI Br, I, -CF 2 OSO,F, -SO a F. 
different, are F, H, CX, 

,„. ars reacts according Co .ew .1 and 
oxyp.rfxuoro.ucyl group, ars g the 

« o£ the .»«. indicated^.- - • -= lud 

b) of the ao obtain 

or dehydrohalogenatxon step, 
dehalogenatxon or 

compounds of general formula (vxix) 

IP. are reported with the purpose to 
The following Examples are rep 

• a „d they do not limit the scope of 
illustrate the invention and they 

the same . is 
, *moles the thermogravimetric analysis TGA 

in the Examples cne 

carried out by using a 10-c/»in race. 
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fli2!SallSBlaI1 " CC or i. = £ cv-^ica, type. — * «~ l 
The used reactor is oi y 

, *nd is equipped with -^ tiC 

reacting gas 
, , stirrer turbine with recycle of the r 
mechanical stirrer. lrlterna l thermocouple, 

* * t 20 cm from the reactor top, internal 
placed at 20 cm tr feedi ng which end 

c „o interna! ««« '« <" 1 £rom tbe 

inside of which the temperature is 
b ottom. in the reactor, inside 

« < ed at -m'C 1-1 l/« (li«e S /*our) of CF,<0F>, 
maintained at p . pe3; 

/*. * «e are introduced through one of the 
!/h of He are ^ ^.^^ 

A fl ow of x.x -i/H of CF.-CF, and 0.7 1/h 

d inlet pipe- F..d±»g is continued for 6 . 
through the second inlet pip 



hours . 5 



in the reaction 
nf the transport gas in tne 
The residence «- - ~ ^ 

2on e cerise, between the outiet of ^ 
the reactor an. the i-~ °< the * 

seo - 0O « ^ ™ «. — - - — 

., fta caseous mixture flow, mom- 
aga i„ to room and the 3 a B e ^ 

f^d in a continuous way. ^ 
tored by gaschromatography. is fed 

■ , stirring, into a second reactor ha V1 ng a ». mi 
mechanical stirring. equi pped with 

TOl u»e maintained at the temperature of 
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reacting fixture. — — — - — 9 - ™* reaCt ° 
contains « . * 3 °* dicnioroUfiuoroet^ene CCWCPCi 

■ At eM end o t «- a^n Of reacting -to l- 

hil ,i a1 is distilled by a 
i-™- the reaction raw material is 
second reactor, the reai- 

pla te -» at atmospneric pressure, coveting «•» ^ ° £ 
desired product (boiling point 91'C) • 

Tfte yieid o* P er £1 uoro-i. 2 dicnio.o-, , S-di«- ptane. 

.abated with respect to «.«».. i- <* 

„ , ■>. dishioioj^iiflloaaJisasMiia* 

aaxacjasrJjaUeD-c^^ 

Boiling point at atmospheric pressure: 91-C. 

spectrum in p.p..- <wit h respect to CPC1, - O) . 

-».3/-».. «». 0-».-0>. C -» C1)I 

OCFC1-C); "87.8 <3F, CP,-C) ; 
-78.0/-78.4 (IF, O-CFCJ. K.) . 

-90.2/-91-S (2F. C-CF 2 <0). 

.rum (B I electronic impact) . main peaks and 
Mass spectrum (B.x- 

respective intensities: 

v (76 8%>- 153 (69.8%); 185 (100%). 

69 (48.6%); 1" (84.3%); 151 (76.8%), 

IR spectrum (cm*) intensity : (w) =wealc. 

(s) =strong, (vs)=very strong: 

. \ -in? 7 (vs); 1097.5 (vs); 
1407.3 (w); 123S.8 (vs) ; 1177.7 

~ /„\ qoq 3 (w) ; 847.9 (ni) - 
1032.2 (S) ; 929. J i w ' ' 
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^ .^ntical to that used in Example 1, 

In a reactor identical 

* 1140c X-55 l/h of 
gained a, t« — ^eracure of -u ■ 

, „d 4 s l/h of He are inched ^ou g h one of 
CF,(OF), and 4.5 1/n o 

h n 7 l/h of He for 4.5 hours, 
c-p aCF-OCF 3 and 0.7 l/n 

. . aas i n the reaction 
The reS idence time of the transport gas 

zone ceased between the reactor outlet and 

twc feeding pipe* is of about 3 sec 

-v,^ reaction products are brougnt 
on the reactor bottom the reactio P 

^d the gaseous mixture flow, mom- 
aqain to room temperature and the g 

v, is fed in a continuous way, under 
tored by ^chromatography, is ^ 

• . Q a second reactor identical to the 
me chanical stirring, xnto & 

one nsed for the sam^step in -ample X. x 

ftf 70 o C - is' maintained, there are 9 
temperature of -70 c 

dichlorofluoroethylene CFCl-CFCl. 

At the end of the addition of the reacting gases into - 

r-Lon raw material is distilled by a 
second reactor, the reaction raw ma 

, the reduced pressure of 250 mmHg- 50 g of 
plate column at the reducea p _ 

vomers respectively, isomer A) per 
mixture formed by two isomers, resp 

, 3 5 s-trioxanonane and isomer B) perfluo- 
fluoro-X,2-dichloro-3,5,8 trioxan 

, s 7 - t rioxa-6-methyloctane are collected. The 
ro-i,2-dichloro-3,5,7-trioxci 

, . ^chromatography and is 
^ture condition is *t— »— W 
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a 709> isomer B 2X% . The molar yield of 
the following: isomer A 79%, isomer 

r-P (OF) is 38%. The molar yield 
A+B with respect to the used CF 2 (OF) 2 

h the US ed perfluorometnylvinylether is 
of A+B with respect to the usea y 

« been separated by preparative 

42%. The isomers have oeen &=f 

gaschromatography . 

a^^^ation nf prnrtiirffl h and B 

• . i4 _,. (A 79% B 21%) at the reduced pre- 

Mixture boiling point (A 7 9*, 

ssure of 250 mmHg: 82°C. 

•~ ~ « m (with respect to CFC1 3 =0) of 
15 F-NMR spectrum in p. p.m. iwicn j-c f 

the isomer A: 

~ rt i . -70 0/-71.8 (2F, C-CP 2 CD ; 

-50.6/-52.4 <2F. 0-CF,-0); 70 - u ' 

„, ^ -S5.3/-55.6 (3F, CF 3 -OC) ; 

-77.7 (IF, O-CFCl-C) ; 

on 2/-90 6 (2F, C-OC-CF»OCOC) . 
-90.7/-91.1 (2F. C-OCF 2 -C); -90.2/ 90.6 

/u-it-n resoect to CFC1 3 =0) of 
"F-NMR spectrum in p.p.m. (with respect 

isomer B: * 

„ ™ - " -70.0/-71.8 (2F, C-CF 2 C1); 
-50.0/-52.1 (2F, O-CPa-O) 

-„ , (IF. O-CFCl-C) , -,«../-«.» »r. c*oc> . 

....,/-...» OF, OC«Or.>«, -100.3/-101.0 (IF, OCF.CO,. 

Mass spectra (electronic i^act, main P«— — 
respective intensities : 

Preset ». » .so, ii. <*».>, isi «•>. ies «a> , »i <».) , 

X. spectrum <=» ') . intensity of the nature A 79%. B 21%. 
„,>„„ea*. (m) -medium, (s). strong, (vs) =very strong, 
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, . nr;i (vs) ; 1104 (vs) ; 
1388 (w) ; 1288 (v.) , 1*33 <vs> ; 1«1 

1032 (S); 846 (m) ; 685 (w) . 

K yaMPT.B 3 rlichlQEfl^ 

• * 1.55 1/h Of CP, (OF), 

^ntained at t*e te^eratnre of — c ^ 

d 4 5 1/h of Be are induce* through one of 

and 4.5 x/n " _CF-OCF 3 and 

-i /*, «f He for 5 hours. 
0.7 1/h of He ro reaction 

«f i- he transport gas in the rea 
The residence time of the tra P 

_ react or outlet and the end of the 
zone comprised between the reacto 

two feeding pipe* i- 3 sec 

• -v,*, reaction products are d^us 
on the reactor bottom the react P 

d the gaseous mixture flow, monitored by 
to room temperature and the gaseo ^ ^ 

anhv i8 fed in a continuous way, un 

3aS ™ tOSraP y ' .J . second* reactor identicai - - - 
ni cax stirring. — =~ the te ^ eratU re 

.-I for the same step in Beadle ' Insla 
used for tne 2 . di0 hloroethylene 

lg o£ , 7 ,.c and there are 50 9 of l.a 
CC1M-CC1H and 50 g o£ CFC1,. 

R t the end Of the addition of the reacting gases into 

ctor a£te r distiHation of tne .oivent at room 

second reactor, arte* 
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Kon raw aaterial is distilled by a plate 
pressure, the reaction - ^_ 

cdu^ at the .educed pressure <* «° * 

_ «* the desired products (isomer = - * 

collected. The molar yield 
twined by ~ COlle=t ^ 

o£ c.o wit* -spect to the used «.(«). » 33,. 

hav e been separated by preparative .aschro-natosraphy . 

a 13 - 3 "-^^— (C 78*. D 22*) at ^e reduced pre- 
Mixture boiling point (c 78*. 

ssu re of ioo mug. 

-,.»• spectru* in p.p.- C ° 

so«er C per £ luoro-1.2-dichloro-l,-dihy«o-3.S.8- 

the isomer <~ ^ 

trioxanonane: ouwcll • 

^ -143.2/-X46.0 {IP/ C-CHFC1), 

-56 0/-57.2 (2F. 0-CF 2 -0); 143 

.M. 0/-91.4 (2F, C-OCF.-O, 

-55.8 (3F, CFj-OC) ; 

-90 3/-90.S <2F, C-OC^OCOC) . 

in p -p «. {with respect to CFC1,=0) of 
"F-NMR spectrum in P-P TO - 

n 2 aichloro-l,2-dihydro-3,S,7-trioxa- 
tl» isomer d perf luoro-1, 2-dichlor 

6-methyloctane: ™ei) - 

^143.2/-146.0 (XF, C-CHFCl) . 
-56.0/-S7.2 (2F, 0-CF,-0> , 1«.2/ 

-S4.9/-5S.1 (3F, CF,-OC), 
.X00.5/-XOX.0 <XF, C C F(C)0>. 

> H spectru. in p.p.- ^ «^ ct " ™* 

^ ao/c; 9S (1H -CHC1-) 
isO »er S Cand D! e. 2 8/ 6 .0 S «lH-a IF cn !6 .0 2 /S. 9S < 

spectru* (electronic i^act, . nain pea*s and 



PAGE 33/63 * RCVD AT 3/10/2004 5:12:19 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/2 * DNIS: 8729306 • CSID: * DURATION (mm-ss): 27-00 



FROM KENYON & KENYON 



(FRI) 3- 19' 04 1 7 : 26/ST. 1 7 : 1 1/NO. 4864790023 P 34 



32 



Respective intensities %) : ^ 
69 (34); 119 U00), X8S C5X.D, 251 (84), 
(4 8 ); 347 (5-7); 349 (1-7). 

„ spectrum (cm-) intensity : (w) -weak, 

(s )=strong, (vs)=very strong; 

# , 2920 9 <W); 2850.9 (w) ; 1286.3 (vs) , 
3001.0 (w) ; 2920-y \w/ 

, ,n*-i 8 (B)- 1047.9 (s) ; 815,9 (m) ; 
/ 1125 5 (vs ; 1081.8 KS) * x v 

1233.7 (vs) ; ll^t>-» ^ v 

766 .3 (m) . 

JT c - — to a i — ~ "° * 10£ 

~^r 0 5 Q of K a CO, and 100 ng of I, are 
r.MF 15 Q of zn in powder. O.b g 

by drop, wban M action is over xt xs <» 

« the end the internal pressure gradually 
about 3 0 minutes. At the ena 

,«„ ™na to 300 n«M9. «ter about 20 
br ou gh t £ ro» starts 7.. -9 to 

^nuees the electing trap contains . * 

3. S -dio, t a-l-heptene («0VB 1) i. disconnected. 

The dehalogenatlon yield is 85% . 
^^^^^^ 
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Boiling point at atmospheric pressure 41.9-C, 
1S F-NMR spectrum in p.p.m. v,ith respect to CFC1 3 =0 : 

-87.2 (3F, CF,-C) ; 

-56.8 (2F, 0-.CF 2 -0) ; 

-114 (IF, O-OC-F) ; 

-90.6 (2F, C-CF 2 -0) ; 

-137 (IF, 0-C-F-C) ; 

-121.8 (IF, 0-C=CF) ; 

Mass spect™ (el—c i,.ct> . -i» P— *** 

respective intensities: 

^ 14 7 (83 4%); 185 (89.4%); 216 (67.3%); 
69 (66.5%); U9 (100%); 147 (83.4%), 

282 (8.2%) - 

and (intensity); (w)=«eak, (m) -medium, 
IR spectrum (cm ) ana iintc 

( s) -strong. (vs)=very strong: 

c ^ !307 4 (vs); 1245.8 (vb) ; U"-* < vs) ' 
1839.5 (m); 1407.6 (w) ; 1307.4 IVBj 

907.2 (m) ; 846.0 (m) . 

yv&MPLB 5 

■ )T 1r r „ .^-d isM^^J^^^ 

E ^e IX. - °< ~. » « - - - —~ ^ °" 3 " ° £ 
„. m in«oaucea. « ^ i» ~ 

„.C ana 30.3 , o £ the ^ - — * 

prevloU s , « aaaea a~p >y *- — 
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. ^ ^oHuallv lowered frora 760 
the end the internal pressure ,s gradually 

„ ^ 79 o C After about 30 minutes the 
n^Hg to 200 nvmHg at 79 C 

colle<:t in g trap i. ^connected. *>. c 0 «e S pcnain 9 

uhlch is -a^a w«* " " - 21 -° 9 ° f 

. „™ fo»- f« 7M ^c—ap^c aeration, *y 

octene <»ov E a., C.OCP <CP,, O^O-C-CK, <i«~. »•> are 

~ then separated by preparative 
obtained, which are then sep 

gaschromatography . 

Boiling range o, the iso^ fixture at atmospheric pres- 
sure: 72. So-74. 5-C. 

"F-NMR spectrum in p.p.... **** to CFC1,=0) 

the isomer A' : * 

-S... .... C.-O,, .^(»,«»,».' 

-,x.a o-c.-C o-oc-«, «»• -<-«»" 

-137 (IF, 0-CF=C) 

(with respect to CFC1,«0) of 
"F-NMR spectrum in p. p.m. (witn r« v 

the isomer B' : 

-137 (IF. 0-CF=C ) • 

. n. Electronic impact), main peaks and 
Mass spectrum (electrons ^ 
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respective intensities of the isomer *■ . 

„ ss spectrum impact, . -i- P— 

respective intensities o£ the isomer B' 

„ ,..>,« u,,..- <«>.». — - 119 ; 

IR spectrum - (intensity,, «-»—»- 

^ / v (s) ; 1248 (vs) ; 

(s) ,strong. (vs) -very strong. 1839 M, «« 

1115 ivs) .- 918 <m> > 889 (m> . 

^ _ 5 7 trj^i^- * - methvl octane . 

In a S00 ,1 three-necKea flas*. e*uipp*a «t„ 

mechanical stirrer, theater, dropping funnei. aistiiiation 

- nfl a collecting trap 
column having a water refrigerant ana a 

n.c 250 ml of DHP, 30 g ol 
maintainea at the temperature of -78 c. 

T he temperature is bought to 100-C 
18 « mixture Otaine* in ^ > are ~* arop .V arop. 

When the addition is over the reactor interna! temperatu- 
re is hrought to U.-C an* stirring is maintained for M hou- 
rs « the ena the reaction product. „hich contains traces of 
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solvent and Which is collect in the ~ap maintained at 
. 7 ,. c is distilled. After washing with water 3S g of a 

c . „ % hy » leS , and of perfluoro-1 , 2 . ai hvd r o-3- = -^«ioxa-5- 
„ethyl-l-octene (isomer D' , 21 % *y -les> «• ™- The 
isomers are separated >y preparative gaschromatography . 
The dehaloagenation reaction yieid is 76% . 

~ n T -|.. r .-< ».M.nn of rroawtl <- «no 

Boiling range of the fixture of isomers c- 79*. »' »« 
atmospheric pressure: 90 . 0" -92 . 0«C. 

spectrum in p.p.-. <«!«* *-P«* " ew3 ^ 0) ° f 

-57 3 (2F, O-CF a -0) ; 
-55.7 OF, CF,-0) ; 51 ' 

q-i 2 (2F, O-CFj-C) ; 
-90.9 UF, C-CF 2 -0); -9V- 2 

-149 3/-150.0 (IF, 0-Q=C-F) . 

-,-■« spectrum in p.p... (with respect to CPCl.-O) of 
the isomer D' perf luoro-l. 2-dihydro-3 . 5. ,-trio«- 6 -»eth y l-l- 

octene : 

-55. 0 (3F. CF,-0); -56-9 UF, O-CF.-0) ; 

-86.2 (3F. CF 3 -C); -101.0 UF, CF> . 

-149.3/-XS0.0 (IF, 0-C=C-F> 

„ass spectrum (eiectronic impact), main pea*B (and re 
spective intensities *) -. 

„ «.„ , ii. (loo, iss <2 9 > , a« «.) , »x <*°> ■• 312 <«' ' 
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^€ t-Vi<=> isomer mixture (C' 
IR spectrum (cm 1 ) intensxty of the 

^- « -strong, (vs) =very 

79% , D . 2!*)= <»>««*. (-> -° sdlUm ' < s, - 3tr ° 9 ' 



'"T, x,» <»>.- 1... <w,, "02 ««» — '"»' 

3140 (w) ; 172^ \wj , 

1147 (vs) ; H06 (vs) ; 1030 <m) . 

v^rWations, havxng a 20 mi 
In a glass reactor for polymerxzatxons, 

_ .„ ^t-irring and with an inlet for 
volume, equipped with magnetic stxrrxng 

, feeding and discharge, SO M l of perf luoropropio- 

the react ant feeding anu 

nylpe ^ae at « W — *. - , . - — > a- 

CKe t e^e o £ -X„.C. — — — " ~ 

» .11 twice. At the end of the degassing opera- 
temperature, Che all twxce. 

and it i. ™a to «~ *-"~» «* 

under magnetic stirring. _ 
Th e -action ~„ -*«~ — - ^ 
8pp e~. a, a sU^C* viscous. • — ^ 

homogeneous solution. 

ME . r ^illation o, tue unreal «« «. - 
^t s^PPins — at — - 3 - 

the polymer are separated. . * 

«. „ anaxysis of tne gained poly- ^ that ,n 
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spectrum absorption bands in the zone of the 

double bonds are absent. 

Th e "F-NMR analysis carried out on the polymer dissolved 
in C P is in accordance with the homopolymer structure having 
a molecular weight or SO, 000. The analysis does not show the 
presence of unreacted monomer. 

Th e DSC graph does not show any siting endothermic 
ourve , wherefore the polymer is amorphous. The polymer T„ 
determined by DSC. is -,..4-c. The ther^ogravimetric analysis 
(TGA) shows a weight loss of » at 3— and of 10% at «,.C. 

c^c^^^ 

In a reactor having the same characteristics as that de- 

-7 iso *ul of perfluo'ropropionylperoxide at 
scribed in Example 7, 150 fiJ- or P 

„ by weight in c^fl and g of a mixture prepared 

according to the process o f Kxample s and containing ... MOV, 
2 and x,% «ovc ». are introduced. The reactor is then eva- 

, ^ the subsequent reaction carried out as 

cuated, cooled, and the suos=y 

described in the previous sxample 7. 

Tbe reaction raw material appears as a slightly viscous, 
transparent, colourless and hon^geneous solution. The monomers 
which have not reacted are distiHed and a stripping under 

CAP 3271/031. CA) 
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vacuum at 1WC for 3 hours is in sequence carried out. 
Finally 350 mg of the polymer are separated. 

The IR analysis shows that in the polymer spectru.. 
absorption bands in the »= o£ the fluorinated double bonds 

are absent . 

The 1S F-NMR analysis is in accordance with the copolymer 
structure having an average molecular weight of 35,000 and a 
MOVE 2/MOVE 2a content equal to the percentages of the rea- 
cting mixture; unreacted monomers are not evident. 

The DSC graph does not show any melting endothermic 
curve, wherefore the polymer is amorphous. The polymer T g , 
determined by DSC, is -52.6-C. The thermogravimetric analysis 
(TGA) shows a weight loss of 2% at 280'C and of 10% at 327-C. 
TRAMPLE 9. 

^v^ilin- ™ r"Vivmer MOVK 1 and TPS. . 

A 5 1 steel A1SI* 316' autoclave with stirrer worRing at 
650 rpm has been used. After the vacuum has been effected, 3 
! of • demoralized water, 15.70 g of move i and the 
nucroemulsion prepared according to the procedure described in 
patent usp 4,864,006 are in sequence introduced, so as to have 
a concentration of 2 g of surfactant/1 of water. 

The autoclave is heated up to 75<>C and then 0.32 bar of 
ethane are introduced. A gaseous mixture in a molar ratio of 
54.55 TPE/MOVE 1 is pumped by a compressor until having inside 
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the autoclave a pressure of 21 absolute bar. 

The composition of the gaseous mixture present in the 
autoclave top is analyzed by gaschromatography - 

Before the reaction starting the gaseous phase results to 
he formed by the following molar percentages of the reactants: 
93 .1% TFE , 5.5% MOVE 1 and 1.4% Ethane. The reaction is 
triggered by feeding in a continuous way by a metering pump a 
potassium persulphate 0.0031 molar solution at a flow rate of 
88 ml/li. 

The pressure is maintained constant by fading the 
m onomer mature. The polymer synthesis is stopped after 742 g 
of mixture have been fed in total. 

The reactor is cooled at room temperature, the emulsion 
is discharged and the coagulation is induced by HKO, (65%) 

addition . * 

The polymer is separated, washed with water and dried at 

220°C. 

!R analysis shows the presence o£ very small 
absorption bands in the carboxyl zone, whose intensity results 
to be half of the one obtained from a tfc/pvb copolymer film 
having the same thicKness. prepared according to the compara- 
tive Example 3. M*l according to AS1«D "33-5" — *•*■ 
polymer therefore results thermally more stable (see the 
comparative Example hereunder) . 
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t?.y atvTPTjR 10 

In an AISl-316 polymerization reactor having a 40 ml 
volume, ecuippe, wit, magnetic stirring pressure transfer 
and an inlet for the reactant feeding and discharge. 250 ,1 
of perfluoropropionylperoxide at 3% by weight in crci,CF,Cl, 
9.8 mmoles of MOV* i and IB mmoles of tetraf luoroethylene are 
introduced. 

The reactor is cooled to the temperature of eva- 
cuate*, then brought again to room temperature and cooled a g a- 

in, the all twice. 

« the end .=£ the degasing operations the reactor is 
thermostated at the temperature of 3CC and the reaction 
^ture maintained under agnatic stirring. The internal 

c a arm : to 4 7 atm in about 8 hours 
pressure decreases frqm 6 .4 atm to 4 7 

(reaction time) . 

after distillation of the unreacted monomers, and polymer 
stripping under vacuum for 3 hours at «.-c. 1. 1.0 -g of poly- 
mer are recovered, -hich appears as a transparent and co- 

lourless rubber. 

By -,-■« analysis of the polymer dissolved under heating 
in cj,. it is determined that the MOV* 1 molar percentage in 

the polymer is 24%. 

The n analysis does not show in the polymer spectrum 
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absorption bands in the zone o£ the fluorinated double bonds, 
and Shows the presence o£ very —11 absorption bands in the 
M „e of the carboxyl signals. The intensity of these signals, 
co-pared with the similar one. obtained from a film having the 
same thickness obtained with the polymer o£ the comparative 

Example l, is ^! « • hout 1/10 ° £ thSBe latCer ' 

The DSC graph does not show any melting endothermic 

curve, wherefore the polymer is amorphous. The T. determined 

by DSC is -21.4°C. 

The tga shows a weight loss of 2% at 4 SO o C and of 10% at 
477 o C . The polymer therefore results thermally more stable 
(see the comparative Example hereunder) with respect to the 
comparative Example (see afterwards) . 

The polymer intrinsic viscosity measured at 30<>C in Flu- 

orinert® FC-7S, is 35 *S ml/g . 

— ^nol ^r T >er r we Q n M Q VK^nd_TFE. 

m an AISI-316 polymerization reactor identical to that 
ascribed in the previous 10, 250 M l of perf luoropropionyl- 
peroxide at 3% by weight in CFCl 2 CF 2 Cl, 3.75 mmoles of MOVE 1 
an<a 9 mmoles of tetraf luoroethylene are in sequence 

introduced. 

The procedure already described in the previous Example 
l0 is followed until the thermostatic step at the temperature 
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of 30°C under magnetic stirring. During the reaction the 
internal pressure decreases from 3.4 atm to 2.9 atm in about 
8 hours . 

At the end the unreacted monomers are distilled and the 
polymer is stripped under vacuum at 150-C for 3 hours. 
480 mg of the polymer are separated. 

B y »f-nmr analysis of the polymer dissolved under heating 
in C s F e it is determined that the MOVE l molar percentage in 

the polymer is 3 9%. 

The IR analysis shows that in the polymer spectrum abso- 
rption bands in the zone of the fluorinated double bonds are 
absent . 

The DSC graph does not show any melting endothermic 
curve, wherefore the polymer is amorphous. The T g determined 
by DSC is -29.8°C. * 

The TGA shows a weight loss of 10% at 43 5°c. 

^XAMf^E 12 

tmnmhpn« popolr pr between MQVg 1 and CF^CP, 

in a polymerization reactor (identical to that described 
in Example 10, 250 fil of perf luoropropionylperoxide at 3% by 
weight in CFC1 3 Cf iC 1, xo mmoles of MOVE 1 and 18 mmoles of VDF 
are in sequence introduced. 

The procedure already described in the previous Example 
10 is followed until the thermostating step at the temperature 
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of 30'C under magnetic stirring. The internal pressure 
decreases from 6 . 8 atm to 5.0 atm during the reaction course 

(about 8 hours) . 

After distillation of the unreacted monomers, and subse- 
quent polymer stripping under vacuum at i50°C for 3 hours, 
x,600 mg of the polymer are separated, appearing as a transpa- 
rent and colourless rubber. 

At the end the unreacted monomers are distilled and the 
polymer is stripped under vacuum at 150°C for 3 hours. 

By the "F-NMR analysis carried out on the polymer dissol- 
ved in C 6 F 6 it is determined that the MOVE 1 molar percentage 

in CHe polymer is 40%. 

The DSC graph does not show any melting endothermic 
curve, wherefore the polymer is amorphous . The T 0 determined 

by DSC, is -47°C. 1 ■ 

The TGA shows a weight loss of 2% 'at 428*C and of 10% at 

455°C. 
BY&MPLB 13 

^rr,h OU3 f Q ^ 1v mer MOW ? WT F E . 

in a polymerization reactor identical to that described 
in Example 10, 100 fil of perf luoropropionylperoxide at 6% by 
weight in CFCl^Cl. 10 mmoles of a MOVE 2 83% and MOVE 2a 
17 % mixture sinthetized according to the process of Example 
5, and 18 mmoles of tetraf luoroethylene (TFE) are in sequence 
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introduced . 

The procedure already described in the previous Example 
10 is then followed until thermostating at the temperature of 
3 0°C under magnetic stirring. The internal pressure decreases 
from 6.1 atm to 3.9 atra during the reaction course (about 8 
hours) . 

After distillation of the unreacted monomers and polymer 
stripping under vacuum at 150°C for 3 hours, 1,131 mg of the 
polymer are separated. 

By the "F-NMR analysis carried out on the polymer dis- 
solved in c s F 6 it results that the total molar percentage of 
the MOVE 2 •+ MOVE 2a perf luorovinyl ethers in the polymer is 
27%; the MOVE 2/MOVE 2a ratio by moles in the polymer is 83/17 
and it is equal to that of the starting fed mixture. 

The presence of unreacted monomers is not evident. 
The IR analysis does ' not show in the polymer spectrum 
absorption bands in the zone of the fluorinated double bonds, 
and it shows the presence of very small absorptions in the 
zone of the carboxyl signals. The intensity of these signals, 
compared with the similar ones obtained from a film having the 
same thickness obtained with the polymer of the comparative 
Example 1, is equal to about 1/10 of the latter. 

The DSC graph does not show any melting endothermic 
curve, wherefore the polymer is amorphous. The T, determined 
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by DSC, is -37.5*C. 

The TGA shows a weight loss of 10% at 473 °C. 

The polymer intrinsic viscosity measured at 30°C in Flu- 
orinert® FC-75, is 40.0 ml/g. 

EXAMPLE 14 

Amorphous terpolymer MOVE 2 / MOVE 2a/TFE. 

In a polymerization reactor identical to that described 
in Example 10, 100 pi of perf luoropropionylperoxide at 6% by 
weight in CFC1 2 CF 2 C1, 9.7 mmoles of the MOVE 2 83% and MOVE 2a 
17% mixture sinthetized according to the process of Example 
5, and 10 mmoles of tetraf luoroethylene (TFE) are in sequence 
introduced. 

The procedure already described in the previous Example 
10 is then followed until the thermostating step at the 
temperature of 30°C i*rider magnetic stirring. The internal 
pressure decreases from 3.6 atm to 2.7 atm during the reaction 
course (about 8 hours) . 

After distillation of the unreacted monomers and polymer 
stripping under vacuum at X50°C for 3 hours 652 mg of polymer 
are separated. 

By the "F-NMR analysis carried out on the polymer dis- 
solved in c«F« it results that the total molar percentage of 
the MOVE 2 + MOVE 2a perf luorovinylethers in the polymer is 
37%; the MOVE 2/MOVE 2a molar ratio in the polymer is 83/17 
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and it is equal to that of the starting fed mixture. 

The presence of unreacted monomers is not evident. 

The IR analysis does not show in the polymer spectrum 
absorption bands in the zone of the fluorinated double bonds. 

The DSC graph does not show any melting endothermic 
curve, wherefore the polymer is amorphous. The T g determined 
by DSC, is -44 .5°C. 

The TGA shows a weight loss of 10% at 45l°C. 

The polymer intrinsic viscosity measured at 3 0°C in Flu- 
orinert® FC-75, is 16.7 ml/g. 

EXAMPLE 15 

Amorphous copolymer betw e en perf luoro-1 , 2 -dihvdirp-3 , 5 , 8 -tri- 
cnca-i-nonene (H-MOVE 2) and perf luoro-1 , 2-dihyd3TQ-^ r 5 , 
y a -6^thvl-l-octene (h - move 2a) with molar ratjp 99/13, 

in a reactor identical to that described in Example 7, 
200 /xl of perf luorbpropionylperoxide at 3% by weighty in 
CFC1 2 -CF 3 C1 and 3.1 g of a H-MOVE 2/h-move 2a 88/12 mixture are 
introduced. 

The procedure described in Example 7 is followed. 

The recovered reaction raw material appears as a slightly 
viscous, transparent, colourless and homogeneous solution. 

After distillation of the unreacted monomer and subse- 
quent stripping under vacuum at 150° C for 3 hours, 120 mg of 
polymer are separated. 

(AP 2273/031. CA) 



PACE 49/63 * RCVD AT 3/1 9/2004 5:1 2:19 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/2 * DNIS:8729306 * CSID: * DURATION (mm-SS):27-O0 



FROM KENYON & KENYON 



(FRI ) 3. 1 9' 04 17: 33/ST. 17:1 1/NO. 4864790023 P 50 



48 

The IR analysis of the obtained polymer shows that in the 
polymer spectrum absorption bands in the zone of the f luori- 
nated double bonds are absent . 

The "f-nmr analysis is in accordance with the co- 
polymer structure having a content of monomers H-MOVB 2 and 
h-movb 2a equal to the H-MOVE 2 and H-MOVB 2a percentages in 
the reacting mixture. The analysis does not show the presence 
of unreacted monomers . 

The DSC graph does not show any melting endothermic 
curve, wherefore the polymer is amorphous. The polymer T g 
determined by DSC, is -58.0°C. The thermogravimetric analysis 
(TGA) shows a weight loss of 10% at 307°C. 
EXAMPLE 16 

Tprpolvnipr H-MOVB a /H-MOVB 2a/TFE ■ 

in a reactor simiiax to that described in Example 10, 100 
,il of perf luoropropionylperoxide at 6% by weight of CFC1 2 -CP 2 C1 
and 5 nwol.es of a H-MOVE 2 (88%) and H-MOVB 2a (12%) mixture 
and 18 mmoles of tetraf luoroethylene, are introduced. 

The same procedure described in Example 10 is followed. 

At the end of the degassing, the reactor is thermostated 
at the temperature of 30»C under magnetic stirring. The in- 
ternal pressure decreases rrom 6.8 atm to 6.5 atm in about 6 

hours (reaction time) . 

After distillation of the unreacted monomers, and polymer 
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stripping under vacuum at 150° C for 2 hours, 3 00 mg of the 
polymer are separated. 

B y 1s f-nmr analysis of the polymer dissolved under heating 
in C 6 F 6 it is calculated that the molar percentage of the 
perf luorovinylethers (H-MOVE 2 + H-MOVE 2a) contained in the 
polymer is 33%. The H-MOVE 2/H-MOVE 2a molar ratio in the 
polymer is equal to the H.-MOVB 2/H-MOVE 2a molar ratio of the 
fed mixture. Unreacted monomers are not evident. 

The IR analysis does not show in the polymer spectrum 
absorption bands in the zone of the fluorinated double bonds. 

The DSC graph does not show any melting endothermic curve 
wherefore the polymer is amorphous. The T 3 determined by DSC, 
is -44 t 5°C. 

The TGA shows a weight loss of 10% at 450°C. 
example 1 (comp arative)- 
Copolymer PVE/TFE. 

In a polymerization reactor identical to that described 
in Example 10 , 250 /il of perf luoropropionylperoxide at 3% by 
weight in CFC1 3 CF 2 C1, 9.8 ramoles of pve and 18 mmoles of tetra- 
f luoroethylene, are in sequence introduced. 

The procedure already described in the previous Example 
10 is followed until thermostat ing at the tenperature of 3 0°C 
under magnetic stirring. The reaction time is of eight hours. 

After distillation of the unreacted monomers and strip- 
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ping under vacuum at 150°C for 3 hours, 540 mg of the polymer 
are recoverd . 

By the 19 F-NMR analysis carried out on the polymer dis- 
solved in C 6 F« it is calculated that the PVE molar percentage 
in the polymer is 23%. 

The IR analysis shows that in the polymer spectrum there 
are absorption bands in the carboxyl zone, whose intensity is 
10 times higher than that obtained from a move i/tfb copolymer 
film prepared according to Example 10, and having the same 
thickness . 

The DSC graph does not show any melting endothermic 
curve, wherefore the polymer is amorphous. The TGA shows a 
weight loss of 2% at 427°C and' of 10% at 463°C. The Tg, 
determined by DSC, is + 15°C. 

The polymer intrinsic viscosity, measured at 30- C in 

Fluorinert® FC-75, is 51 mi/g. 
EXAMPLE 2 (compa rative). 

mnolvngr between TfTT f ^Pi^FiC;? ^F^^V /TFE - 

in a polymerization reactor identical to that described 
in Example 10, 250 /xl of perf luoropropionylperoxide at 3% by 
weight in CFCl,-CF a Cl, 10 mmoles of /3-PDE and 18 mmoles of te- 
trafluoroethylene, are in sequence introduced. 

The procedure described in the previous Example 10 is 
followed until the thermostating step at the temperature of 
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30 °C under magnetic stirring. 

By the "F-NMR analysis carried out on the polymer puri- 
fied from the monomers by the processes described in the pre- 
vious Examples, it is calculated that the molar percentage of 
0-PDB in the polymer is 23%. 

The DSC graph does not show any melting endotherm where- 
fore the polymer is amorphous. The T s , determined by DSC, is 
-4.8°C. 

This Tg value is clearly higher than those obtainable 
with the vinylethers of the invention (see the above 
Examples) . 

EXAMPLE 3 ( com parative) — 

rr ysr.alU nR coDO lympr PVR /TFK (PFA.) , 

one operates as in Example 9 except that in this case the 
perfluoropropylvinyletixer (PVE) is used instead of of -PDE to 
obtain a copolymer having MFI equal to that of the Example 9. 

The IR analysis shows absorption bands in the carboxyl 
zone, whose intensity is the double of that obtained from a 
TFB/MOVE 1 copolymer film having an equal thickness prepared 
according to Example 9 . 
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52 
CLAIMS 

Pluorovinylethers having the following formula: 

CFX=CXOCF 2 OR ( I > 
wherein R is a C 2 -C s linear, branched or C 5 -C« cyclic 
(per) f luoroalkyl group, or a C,-C, linear, branched 
(per) f luoro oxyalkyl group containing from one to three 
oxygen atoms; when R is a f luoroalkyl or f luorooxyalkyl 
group as above defined it can contain from l to 2 atoms, 
equal or different, selected from the following: H, CI, 
Br, I; X = F, H. 

Pluorovinylethers according to claim i having the 
formula : 

CFX=CXOCF,OCF a CF 2 Y (ID 
wherein Y = F, 0CF 3 ; X as above defined. 
Pluorovinylethers* according to claims l and 2, having the 

formula: 

CF 2 =CFOCF 3 OCF a CF 3 Y (III) 

wherein Y is as above defined. 

A fluorovinylether according to claims from 1 to 3, 

having the formula: 

CF^CFOCFaOCFaCF, (IV) 
Homopolymers and polymers obtainable by polymerizing the 
fluorovinylethers of claims 1-4 with at least another 
polymerizable monomer* 



(A» 2273/031. CA> 



PAGE 54/63 * RCVD AT 3/19(2004 5:12:19 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/2 * DNIS:8729306 * CSID: " DURATION (mm-ss);27-00 



FROM KENYON & KENYON CFRI) 3. 1 9*04 1 7:35/ST. 1 7 : 1 1/NO. 48 6479 002 3 P 55 



53 

6. Copolymers according to claim 5, where in the comonomers 
are fluorinated compounds having at least one polymeri- 
zable double bond C=C, optionally containing hydrogen 
and/or chlorine and/or bromine and/or iodine and/or 
oxygen . 

7. Copolymers according to claims 5 and 6, wherein optional 
copolymer! zable comonomers are non fluorinated olefins 

c 2 -c,. 

8. Copolymers according to claims from 5 to 7, wherein the 
comonomers are selected from the following; 

C 2 -C B perf luoroolef ins , preferably tetrafluoro- 
ethylene <TFE) , hexaf luoropropene (HPP) , hexa- 
f luoroisobutene ; 

C 2 -C B hydrogenated f luoroolef ins , preferably vinyl 
fluoride (VF)i; - vinylidene fluoride (VDF) , trifluoro- 
ethylene, CH^CH-R^ perf luoroalkylethylenes, wherein 
R 2 £ is a Cj-C* perf luoroalkyl ; 

C^-Ca chloro- and/or bromo- and/or iodo-f luoroole- 
f ins, preferably chlorotrif luoroethylene (CTPB) and 
bromotrif luoroethylene; 

CF 3 =CFOR% (per) f luoroalkyl vinyl ethers (PAVE) , 
wherein R 2 t is a C a -C« (per) f luoroalkyl, preferably 
trif luoromethyl, bromodif luoromethyl or heptaf luoro- 
propyl ; 
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CF 2 =CFOX a (per) f luoro-oxyalkylvinylethers, wherein X* 
is: a C x -C l2 alkyl, or a Ci-da oxyalkyl, or a C x -C 12 
(per) f luorooxyalkyl having one or more ether groups, 
preferably perf luoro- 2 -propoxy -propyl ; 
sulphonic monomers having the structure 
CF 2 =CF0X b S0 2 F, wherein X b - CF 2 CF 2 , CF 2 CF 2 CF 2/ 
CF 2 CF(CF 2 X C ) wherein X c « F, CI, Br. 

9. Polymers according to claims from S to 8 wherein the 
(per) f luoro polymers are plastomeric ones since they 
contain an amount of vinylether of claims 1-4 which lead 
to the formation of crystalline zones. 

10. Polymers according to claims from 5 to 8 wherein the 
(per) f luoro polymers are elastomeric ones since they 
contain an amount of vinylether of claims 1-4 to obtain 
amorphous polymers, i.e. such as to lead to the 
disappearance of the "crystalline zones. 

11. Polymers according to claim 10 wherein the amount of 
vinylether of claims 1-4 is in the range from about 15 to 
20% by moles. 

12. A synthesis process of the (per) f luorovinylethers of 
claims 1-4, comprising the initial reaction of 
hypof luorite with a f luorinated olefin having the formula 
R l R 2 C=CR 3 R 4 to give the intermediate hypofluorite 
F-CR x R 3 -CR 3 R 4 -OCF 2 OF, the subsequent reaction of this 
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compound with a second fluorinated olefin of formula 
R 5 r € C=cr 7 r 8 to give the intermediate F-CR 1 R 2 -CR 3 R 4 ~ocf 2 o- 
CR S R S -CR 7 R 9 -P, which by subsequent dehalogenation or 
dehydrohalogenation leads to the obtainment of the new 
perf luorovinylethers, according to the scheme; 

a) CF 2 (0F) 2 + R X R 2 C=CR 3 R« F-CR^-CR^R, -0CF 2 0F (VI) 

b) F-CR 1 R 2 -CR 3 R 4 -OCF 2 OF + R^C^c 1 *^ -> 

F - CRjR 2 - CR 3 R 4 - OCF a O - C^R* - C^R,, - F (VII) 

dehalogen./ 

C ) F - CR^Rz - CR 3 R< - 0CF 2 0 - C 2 R B R 6 - C 1 R 7 R a -F , 

/ dehydrohalogen . 

CFX=CXOCF 2 OR (I) 

wherein : 

in the compound (VII) ; 

Ri# R 4 / equal or different, are H, F; R 3 , R 3 , 
equal or different are H, Cl under the 
following conditions: (1) when the final 
reaction is" a dehalogenation R*, R 3 = cl, (2) 
when the final reaction is a dehydrohalogena- 
tion one of the two substituents R^, R 3 is H 
and the other is cl; 
Ra/ R<# Rr# R. are : 

F, or one of them is a C x -C 4 linear or 
branched perf luoroalkyl group, or a C a -C 4 
linear or branched perf luorooxyalkyl 
group containing from one to three oxygen 
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atoms, or R s and R 7/ or R 6 and R e , are 
linked each other to form with c 3 and C l 
a C 5 -C 6 cycle perf luoroalkyl group; 
when one of the R s -R e radicals is a C 2 -c« 
linear or branched fluoroalkyl, or a C 2 -C 4 
linear or branched f luorooxyalkyl group 
containing from one to three oxygen 
atoms, one or two of the other R S -R B are F 
and one or two of the remainders, equal 
to or different from each other, are 
selected from H, Cl, Br, Iodine; when the 
substituents selected from H, Cl, Br, 
iodine are two, they are both linked to 
the same carbon atom; when R 5 and R 7/ or R 6 
an0-R fl , are linked each other to form with 
C^ 'and'c 1 a C*-C s cycle f luoroalkyl group, 
one of the two free substituents R«, R„ or 
R s , R 7 is F and the other is selected from 
H, Cl, Br, Iodine, 
the fluoroalkene used in the reaction a) is 
replaceable with that of the subsequent 
reaction b) ; in this case the meanings defined 
for the substituents of the R 1 -R 4 group, and 
respectively of the R 5 -R fl group, are 
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interchangeable each other, with the proviso 
that the position of each radical of each of 
the two groups Ri-R« and R s -R„ with respect to 
-OCF 3 0- on the chain of the intermediate 
compound (VII) , is the same which is occupied 
if the synthesis takes place according to the 
above reported scheme and the two olefins each 
react in the considered steps. 
13. A process according to claim 12 wherein in step a) the 
reactants are in an approximately unitary molar ratio, or 
with an excess of CF 2 (OF) 3 , the residence time of the 
mixture in the reactor ranges from few hundredths of 
second up to about 120 seconds, the reaction temperature 
from -4 0 to -iso*c and the compound <vi) is not separated 
and is transferre^.in a continuous way into the reaction 
of step b) . 

14. A process according to claims 12 and 13 wherein in the 
step b) the R S R.C=CR 7 R I olefin at a pure state of in 
solution, reacts with the product obtained in the first 
reaction with formation of the compound (VI 1) ; the olefin 
is fed in a continuous way, so as to maintain its 
concentration constant in the reactor; the terrperatiire of 
the reaction b) can range from -50° to - 13 0°C / prefe- 
rably from -20° to -100°C, the olefin concentration is 

(AF 2271/031. CA> 
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higher than or equal to 0.01M, preferably the 

concentration is higher than 3M, more preferably also the 
pure compound can be used. 

15. a process according to claiams 12 and 14 wherein in the 
step c) the compound (VII) , dependently on the olefins 
used in steps a) and b) , after distillation from the re- 
action raw material, is subjected to dechlorination or to 
dehydrochlorination to obtain the vinyl ethers of formula 
(I). 

16. A synthesis process of the (per) f luorovinyl ethers 
according to claims 12-15, wherein the compound (VII) is 
obtainable by reaction of a hypofluorite of formula 
X i X 2 C(OF) a wherein x x and X 2 equal or different are F, CF 3/ 
and two f luoroalkenes of formula respectively 
R\R a 2 C=CR\r\ and -,R\r\C=CR a 7 R a ., wherein R\-R% equal or 
different, are F, h, " CI, Br, I , -CF 2 OSO a F, -SO a F, -COF, 
c x~ c 3 linear or branched perf luoroalkyl or 
oxyperf luoroalkyl group. 



(AP 2273/031. CA) 
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